Introduction and hypothesis The quality of information related to pelvic floor disorders is varied and understudied. Using a validated instrument we evaluated the quality of selected websites addressing treatment options for pelvic organ prolapse (POP) and stress urinary incontinence (SUI). Methods English-language, patient-focused professional, governmental, and consumer websites related to POP and SUI were identified using the International Urogynecology Association (IUGA) list of continence societies worldwide, search terms, and provider nomination. Websites were evaluated by 10 providers at an academic medical center, representing urogynecology (6), urology (3), and general gynecology (1). Quality assessment utilized the DISCERN instrument, a validated instrument consisting of 16 questions addressing the quality of consumer health information. Results Websites of 13 organizations met inclusion criteria and were assessed, 12 relating to SUI and 8 to POP. The websites with the highest mean total DISCERN score for POP were those of the IUGA, the American Society of Colon and Rectal Surgeons, and the American Urogynecologic Association, and for SUI, the National Association For Continence, the American Urological Association, and the IUGA. High correlations were obtained for the total DISCERN score and the overall quality scores for POP (0.76) and SUI (0.82). The most commonly omitted components of the DISCERN instrument were a clear statement of the content objectives, references or sources of the content, and a discussion of what patients could expect if they opted for no intervention. Conclusions Available English-language professional websites written to inform patients about management choices for SUI and POP miss key components of quality patient information.
Introduction
The Internet is a diverse and widely accessible resource for obtaining information. In 2007, nearly 160 million Americans reported using the Internet, with 84 % of adults reporting using it to obtain medical information [1, 2] . A qualitative analysis of questions asked by visitors to one orthopedic website determined that the readers, representing 34 countries, were primarily interested in five topics:
1. A specific condition 2. Treatment options 3. Symptoms 4. Advice about symptom relief 5. Advice about treatment [2] Despite the large number of individuals obtaining information on the Internet, content is poorly regulated, and little is known about the quality of the information available to patients [1] .
While a large quantity of information regarding pelvic floor disorders can be found on the Internet, to our knowledge, only one previous study has considered the quality of information relating to female pelvic floor disorders [3] . That study used an automated application to screen the first 150 search results for related key-words to identify sites with Health on the Net Foundation (HON) certification, but did not review site content [3] .
The DISCERN instrument is a short, validated questionnaire created to assess the quality of written consumer health information relating to treatment options [4] . It has been used since 1999 in multiple disciplines, including orthopedic surgery, oncology, psychiatry, and ear, nose, and throat surgery [1, [5] [6] [7] [8] .
Our objective is to use the DISCERN instrument to assess the quality of English-language websites of professional, consumer, and US governmental organizations that provide consumer education relating to treatment options for POP or SUI.
Materials and methods

Choice of the instrument
The DISCERN instrument has been extensively used in medicine to assess the quality of consumer health information relating to treatment options [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . It consists of 16 structured questions, with each item scored using an ordinal Likert scale of 1 to 5, with 5 indicating the highest quality. Likert scoring choices for each question are guided by specific suggested criteria. The questions included in the DISCERN instrument are listed in Fig. 1 , while Fig. 2 presents a sample of the Likert scoring guide for three of the questions. The full questionnaire is available on-line at www.discern.org.uk/ discern_instrument.php. The individual scores are summed, for a maximum attainable score of 80, with a higher score associated with higher quality and reliability of information [4, 9] . Original development of the instrument included provider and patient input, and kappa analysis of inter-rater agreement [4] .
Participants
With Institutional Review Board exemption, participation was solicited verbally by the lead author from members of the Obstetrics and Gynecology and Urology Departments of the University of Massachusetts Memorial Medical Center. Participant volunteers included 4 faculty members of the urogynecology division (3 physicians and 1 advanced-practice nurse), 2 urogynecology fellows, 1 urology physician subspecializing in female urology, and 1 general obstetrician gynecologist with expertise in clinical research. None had any involvement in the development of content for any of the websites. Participants were emailed an electronic document created for the study, which contained links to the websites to be evaluated and to the associated DISCERN instrument for each site. Each item of the DISCERN instrument was a mandatory field. The websites were independently evaluated and no compensation was provided for participation.
Identification of the websites
English-language, patient-focused websites related to POP and SUI were initially identified utilizing the International Urogynecology Association (IUGA) list of Continence Societies Worldwide (http://c.ymcdn.com/sites/www.iuga.org/ resource/resmgr/Docs/cr_directory.pdf). Additional websites were also identified via a Google search, using the terms "professional organizations stress urinary incontinence" and "professional organizations prolapse," and through participant nomination. Section 3 Overall rating of the publication 16. Based on the answers to all of the above questions, rate the overall quality of the publication as a source of information about treatment choices 
Statistical analysis
Data were collected via an electronic survey (Google docs), and analyzed using Stata/IC 12 (Stata Corporation, College Station, TX, USA). Two scores were used for the analysis of the websites, the total DISCERN score, and the overall quality score. The total DISCERN score is the sum of the individual item scores for each website, with a maximum score of 80. The overall quality score is the score of question 16, the reviewers' subjective summation of the overall quality of the site content (see the Likert guide in Fig. 2 ). This overall quality score is designed to be a subjective measure of quality that is guided by the critical analysis achieved through completion of the preceding 15 objective items [4] .
To examine agreement among participants, a correlation coefficient for both scores was calculated using kappa quadratic weights of corrected measures [4, 11] . However, kappa analysis is typically used to assess agreement between paired observations. To improve the reliability of our study's grouped data, an intraclass correlation coefficient (ICC) was also calculated addressing the overall quality scores [12] . Intraclass correlation coefficients (ICC) of the overall quality scores is then calculated to improve the reliability of these grouped data [12] . The ICC measures units organized into groups and operates on data structured as groups rather than on data structured as paired observations, as the kappa analysis does.
To determine score reliability, we calculated Cronbach's alpha (POP=0.87, SUI=0.89) demonstrating high reliability. To determine unidimensionality, we performed a factor analysis (data not shown), which showed that two factors were present. To be consistent with other published literature, one score was created. Because of the lack of scale to determine the quality of the website based on the total DISCERN score, a factor analysis using Cronbach's alpha was performed to determine the variability among the correlated variables observed as factors.
Results
The IUGA list identified 47 potential websites, 5 of which provided patient information in English. Five additional websites were identified from the Google search and 3 by provider nomination. The 13 organizations sponsoring websites that met the inclusion criteria are listed in Table 1 . Of those 13 websites, content addressing SUI was included in 12, and that on POP in 8. Total DISCERN scores and overall quality scores for the websites with content related to SUI are presented in Table 2 , and those for POP in Table 3 .
The websites with the highest mean total DISCERN score for POP were the IUGA, the American Society of Colon and Rectal Surgeons (ASCRS), and the American Urogynecologic Society (AUGS; 53.6, 53.5, and 51.2 respectively). The SUI websites with the highest mean total DISCERN scores were the National Association For Continence (NAFC), the American Urological Association (AUA), and the IUGA (60.9, 57.0, and 53.8 respectively). None of the participants assigned these higher scoring websites a low overall quality score.
The mean kappa for both POP and SUI websites was low (0.273, 95 % CI 0.153 to 0.392, and 0.183, 95 % CI 0.094 to 0.272 respectively), suggesting only moderate to fair agreement among individual reviewers. However, the ICC for POP websites was 0.46 (95 % CI 0.35 to 0.87) and for SUI 0.65 (95 % CI 0.305 to 0.87), suggesting a higher correlation of the scores when evaluated as grouped scores. This finding is also supported by the high correlation found between the grouped measures of the total DISCERN score and the overall quality score (POP 0.76 and SUI 0.82).
The most commonly omitted DISCERN criteria on the websites reviewed for this study were: clearly stated objectives, provision of references or sources of the information on the site, and discussion related to the expected outcome if no intervention was performed. 
Discussion
While easily accessible on the Internet, the quality of healthrelated information available to patients has not been sufficiently evaluated [13] . Recent web searches identified more than three million responses to the search term "stress urinary incontinence," and 500,000 for the term "prolapse," but the comprehensiveness and quality of this information is mixed or unknown. The assessment of the quality of health-related information designed for patients is inherently difficult because of the heterogeneity of the content, variations in target literacy levels, and lack of consensus about criteria [14, 15] . Still, there is general agreement that optimal information should be evidence-based, bias-free, understandable to patients, and inclusive of the expected outcomes for all options of care, including the options of no intervention [14, 15] .
The DISCERN instrument used in this study offers one vehicle for assessing components of website quality. Much of the literature related to use of the DISCERN instrument in other medical specialties reports evaluation of the initial 50 to 200 website responses to a specified search, assuming those would be representative of the types of websites patients are most likely to encounter [8, 10] . While this approach allows an estimation of the most frequently consulted websites obtained from a single geographic location and time, search results are notoriously dynamic. Our study is the first to specifically evaluate the professional, consumer, and governmental websites that are important referral sources for our specialty.
While the overall correlation among participants' scores was low in our study, our DISCERN analysis did consistently identify higher quality sites, in that total DISCERN scores correlated highly with the overall quality scores for both the POP and SUI websites. In addition, the homogeneity of the scores of specific English-language websites for POP and SUI is demonstrated by the relatively small range of total DIS-CERN scores, which suggests similar general patterns of quality criteria inclusion. The differences among the sites were typically based on the omission of specified criteria, such as the likely effect on health and/or quality of life of choosing no treatment. The high correlation of grouped measures of the two scores assessed did appear to identify higher quality websites, supporting the validity of the DISCERN instrument. However, the small range of total DISCERN scores in this study suggests that the instrument might primarily be useful for evaluating the breadth of content of individual sites, and not for establishing a comparative score. Previous DISCERN studies have used the kappa analysis of inter-rater agreement as an indicator of the quality of the website [8, 10] . To strengthen the generalizability of our study we purposely invited providers from varied disciplines to participate. The low kappa score obtained in our study may be related both to the heterogeneity of the participants and to the larger number of raters, as kappa scores are usually employed to calculate agreement between two raters. During the original development of the DISCERN instrument, when multiple raters were involved, a kappa value of greater than 0.4 was arbitrarily significant [4] . This phenomenon has also been described in other DISCERN studies [11] . Future study may be warranted to examine how specific factors, such as licensure, specialty, and society membership in this unblinded study affect scoring. The ICC added to our analysis did support general agreement among examiners as a group related to the mean total DISCERN score, with moderate ICC (0.46 for POP and 0.65 for SUI).
Identification of high-quality websites to use for patient preference is important to providers in our related specialties. One previous study attempted to assess the quality of the websites related to pelvic floor disorders by using an automated tool to identify Health On the Net (HON) certified sites [3] , although this voluntary certification does not represent an impartial review of the content of a web site [16] . There was some overlap with the findings of our study. In that study, HON certification was present for 44 % of the for-profit commercial entities observed, 30 % of the urologists/specialty societies, 16 % of government/educational organizations, and 9 % of the nonprofit organizations [3] . Of the sites reviewed in our study, 30.7 % were HON certified (FDA, AAFP, NIA, and NAFC), but this did not include any of the highest rated POP websites. Of the SUI-related websites that had higher ratings, only the NAFC was HON certified. Conversely, several websites with lowest DISCERN scores in our study were HON certified. This suggests that the HON certification is not a reliable confirmation of comprehensive, high-quality content.
One limitation of our study is the inclusion of only Englishlanguage sites. In addition, although none was a content contributor, most of the participants in our study are members of at least one of the organizations evaluated, which may have biased responses. Also, we used a single quality assessment instrument, which is not inclusive of all potential quality indicators. For example, the DISCERN instrument contains some of the problems also seen with other quality assessment instruments, including the subjectivity of the overall rating question, despite the provision of specific criteria to aid this. In addition, the DISCERN instrument does not assess certain additional important quality indicators of patient-directed health information, such as the reading grade level of content. Finally, while our study is designed to identify higher quality websites using the DISCERN criteria, it does not assess whether these websites are currently commonly used as referral sources by providers of treatment for SUI and POP, or by our patients who are seeking information.
Most of the websites evaluated omitted the dates of initial publication or revision. In 2000, the American Medical Association (AMA) published guidelines related to the development of ethical and comprehensive patient information for web-based dissemination [13, 17] . That guideline, still in its original edition, recommends that, owing to rapid changes in technology and medical knowledge, content should be regularly re-evaluated, revised, and updated. Inclusion of the date of content development is essential for patients seeking up-todate guidance on health care choice.
Conclusions
The Internet has the potential to improve access to medical information for patients and providers, and to improve and accelerate shared decision-making in treatment planning for pelvic floor disorders. It is important the providers are knowledgeable about the quality of patient-focused websites that describe choices for care. The DISCERN quality assessment instrument appears to be particularly helpful in evaluating individual sites for reliability and completeness of content. The results of this study suggest that the English-language websites of related professional, governmental, and consumer organizations that are available omit important components suggested for high-quality information on treatment choice. This makes it difficult for patients to fully participate in informed decision-making. Typical criteria omitted from these assessments were the clear aims of the information provided, a clear statement of the date of creation of the content, and expected outcomes when no intervention is performed. As providers, we need this type of information to educate our patients to seek information from reliable websites, but also to evaluate and create patient-focused content ourselves. Future research relating to website quality is warranted, and should include website review by varied groups of patients to assess their views on content quality, accessibility, and clarity, and the use of other validated quality assessment tools to include criteria omitted from the DISCERN instrument. Awareness of the criteria and principles that demonstrate highquality human medical information websites is essential to our ability to recognize, modify or develop sites that meet those criteria, and provide patients with the best opportunity to make informed choices about their care.
